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$\frac{\partial u}{\partial t}+(\zeta+\epsilon^{-1})\hat{z}\cross u+\nabla(\epsilon^{-1}\eta+\frac{1}{2}u\cdot u)=-\nu\triangle^{2}u$ , (1a)
$\frac{\partial\eta}{\partial t}+s\epsilon^{-1}\nabla\cdot u+\nabla\cdot(\eta u)=0$ , (1b)
o hyperviscosity o $\nu$ $u$
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$\eta$ ( ) 2




mesoscale \epsilon $\ll 1$ $s\leq 1$
\delta <1
$s\sim 1$ $\delta\ll 1$










$2\pi$ box 2 $(1a)$ $(1b)$
3
$N$ 256 $[N/3]$ aliasing error




$I:\delta=3.7,$ $s=0$.0625, $\epsilon=0.23$ II:
$\delta=4.5,$ $s=0.007,$ $\epsilon=0.032$ $\text{ ^{ }}$ III: $\delta=0.37,$ $s=0.0625,$ $\epsilon=0.023$
3 $I$ II
III
$I$ III $L_{R}$ II $3L_{R}$
I
\mbox{\boldmath $\nu$}=3 $8\cross 10^{-8}$
o
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$t=$ $0.0$ $t=12.0$ $t=24.0$
C $I=0.8$ $CI=1$ . $0$ $CI=1.5$
$\ovalbox{\tt\small REJECT} t=16.0$ $t=28$ . $0$
C $I=1.0$ $CI=1.2$ $CI=1.5$
$t=$ $8.0$ $t=20$ . $0$ $t=32.0$









( $t=20$ box $t=24$ box )
&, rolling-up
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$E$ (a) $I$ $(b)$ II
I $(t\leq 10)$ stretching





2:. ( ) ( ) (
) (a) $I$ $(b)$ $II_{0}$
active
$Karrow P$ $P$ $K$
stretching
o III $Parrow K$
$P$ ( $K$ ) o $I$ III
II \langle slowdown $t=250$
stretching $($ $4(b))_{0}K$ $P$
I $K$
$(K$ $Karrow P$ $86.5\%)_{0}$
slowdown $L>L_{R}$
1-3 $t=50$ I
0.4% III 0.3% o
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3: ( ) ( )
(a) $I$ $(b)$ $III$
3 $(\eta>0)$ $(\eta<0)$
(a)
$I$ $(b)$ III I
o
I 78% II 91% $\circ$ III
55% o I III
22 $I$ II stretching
o I
$t=50$ 7.5%
$-$ selective decay o
$\delta\sim 1$ ( $I$ II)
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stretching $S_{p}$ stretching $S_{r}$ o
$S_{p}=- \epsilon^{-1}\int\zeta\nabla$ . udxdy, (3a)
$S_{r}=- \int\frac{1}{2}\zeta^{2}\nabla$ . udxdy. (3b)
$\nabla\cdot u$ (1b)
$\nabla\cdot u=-\frac{\delta}{1+\delta\eta}(\frac{\partial\eta}{\partial t}+(u\cdot\nabla)\eta)$ (4)




$I$ II 4 I
$t\leq 4$ active ( $7\leq t\leq 31$ ) $S_{p},$ $S_{r}>0$
2 $0$ $23\leq t\leq 25$
$S_{p},$ $S_{r}<0$ 1
rolling-up active
$S_{p},$ $S_{r}>0$ o total
$S_{p}+S_{r}$ $S_{p}+S_{r}$ 125% o II
$S_{p}>0$ $L>L_{R}$ $S_{p}$
total $S_{p}$ \delta 15% $\circ$ I
$S_{r}$ II \epsilon
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